Regulation of cell morphology and adhesion by the tuberous sclerosis complex (TSC1/2) gene products in human kidney epithelial cells through increased E-cadherin/beta-catenin activity.
We investigated the effects of overexpression of the tuberous sclerosis-1 and -2 (TSC1/2) gene products (hamartin and tuberin, respectively) in the human kidney epithelial cell line 293 with an inducible expression system. As we had observed previously in fibroblasts, 293 cells overexpressing hamartin and/or tuberin grew more slowly in vitro. However, here we also observed that the 293 overexpressing cells underwent a dramatic morphological change in which groups of cells formed compact clusters. The overexpressing cells also displayed decreased dissociation and increased reaggregation in vitro. These changes were found to be associated with an increased level of E-cadherin, which is known to regulate cell-cell interactions in epithelial cells, and of its binding partner beta-catenin. Consistent with the role of E-cadherin in these effects, we found that the observed changes in 293 cell morphology, dissociation, and adhesion were calcium-dependent, and were reproduced by overexpression of E-cadherin. In contrast, overexpression of TSC1 in rat embryo fibroblasts, which lack E-cadherin, failed to elicit the same changes as in 293 cells. We conclude that the hamartin/tuberin complex exerted a direct effect on the morphology and adhesive properties of 293 cells through regulation of the level and/or activity of cellular E-cadherin/beta-catenin.